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Abstract:  Improvements of river modeling 1D data preparation. The importance of hydrographical 
networks data and the need for detailed studies do generate an increase of projects in this specialized area 
and a diversification of river mathematical modeling software. River mathematical modeling can be done in 
two ways, namely; the "2D mode" and the “1D mode”. The “2D mode” is where a digital terrain model of a 
full hydrographical basin must be produced and "1D mode" is where only cross sections, long sections and 
structures elevations needs to be presented in a graphical environment  and in a specific formats for the 
mathematical modeling software. This paper will show the principle of a custom built GIS, specially created 
to help the preparation of 1D river modeling data. The benefits are; elimination of human errors, automated 
processing, increasing productivity, flexible output and cost reduction. 
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1.  Introduction 
Mathematical river modelling is a complex process, it is needed for flood prediction, which 
involves several type of data, including geo-spatial data.  
 
 
Fig. 1. Mathematical river modeling  
 
For 2D modeling the geo-spatial data is 
needed to create the DTM of the study area. For 
1D modeling the geo-spatial data is needed in 
form of a river cross section. Those data must 
be presented in a graphical environment 
(AutoCAD, MicroStation etc) and also in files 
compatible with the modeling software used to 
create the river mathematical model. The most 
used modeling software are:  
   -  ISIS 
  - Mike 11 
  - Hec-Ras.   
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2.  1D river modeling data 
requirements 
As explained above, for the 1D river 
modeling the usual requested information are: 
- graphical data, 
- numerical data compatible with at least 
one (usually two) of the above named modeling 
software. 
 
2.1. Graphical data 
Graphical data that are needed for river 
modeling should be graphical cross sections 
which must contain the following: 
- cross section ID, 
- cross section type, 
- cross section position on the river 
(chainage), 
- detail points with level and position on 
cross section(offset), 
- field information (soil, vegetation, 
obstructions etc), 
- banks position, 
- water level and date/time of survey 
 
 
Fig. 2. River cross section 
2.2. Numerical data 
ISIS was developed by Halcrow Group in 
1970 and has been continuously improved. The 
input data of ISIS must be prepared in a 
proprietary form and should also contain the 
following information;   
  - cross section number, 
  - for each cross section:   
  -  ID, 
  -  type, 
    - distance to the next cross 
section, 
    - number of detail points, 
    - for each detail point: 
   -  offset-position  on 
section (0 in the left edge), 
   -  level,   
   -  Manning  number 
      - plan coordinates x,y. 
In the ISIS input files the bank position 
must be specifically marked. 
 
Mike 11 was developed by DHI Water 
& Environment, the company was founded in 
1964 and specialized in hydraulic research and 
consultancy. Mike 11 requires that the input file 
for each cross section must contain the 
following information; 
 -  ID, 
  - position on river-chainage (with 0 on 
the most upstream section), 
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  - for each detail point: 
    - offset-position on section (0 in 
the river centre line), 
  -  level, 
  -  Manning  number, 
    - identification codes (for banks 
and central point). 
 
Hec-Ras was developed by Department 
of Defence, Army Corps of Engineers and  it is 
free of charge. Hec-Ras requires that the input 
file must contain the following information;  
  - plan position of river start and end, 
  - plan geometry of the river centre line, 
  - for each cross section: 
    - position on river-chainage 
  -  ID, 
    - banks position in ratio, 
    - plan geometry of cross section 
line, 
    - 3D position of each detail point. 
 
3.  Actual method of preparing data 
for 1D modeling 
Analyzing the above, it can then be 
concluded that each modeling software has its 
own format and the required information are 
different for each modeling software, therefore 
the processing required to obtain the input files 
for each modeling software is different. 
 
 
Fig. 3. Actual method of preparing 1D input data 
 
The actual method of obtaining the input 
files for the modeling software is based on the 
capability of any topographical software to 
export the geo-spatial data in an ASCII file 
which will be processed with the help of a 
spreadsheet calculation program and/or 
manually.       
This way of processing data is not 
optimised as: 
  - the processing of numerical data is 
done independently to the graphical data, 
  - the processing of each type of 
numerical data is done also independently, 
  - the generation of numerical data is not 
automated, involving manual editing.  
The topographical software capable of 
exporting geo-spatial data in one of the above 
formats are very rare and expensive. Which 
usually are exporting in only one format 
whereas the majority of requests are for two 
data format. 
Taking into considerations all the above 
discussion, we can conclude that the existing 
method of preparing geo-spatial data for 1D 
river modeling is not optimised, having a low 
productivity and a high risk of human errors.  
 
4.  Proposed method of preparing data 
for 1D modelling 
Analyzing the above conclusion we can say 
that an improvement of the actual method of 
preparing data for 1D river mathematical 
modeling is stringently necessary. This could be 
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    - to create and maintain a link 
between graphical and numerical data up to the 
end so that any modification will be reflected 
into all data; graphical and numerical, 
    - to create and maintain a link 
between all numerical files so that any 
modification will be reflected in all numerical 
files, regardless of the type of files, 
    - to be able to automatically 
export the data in a graphical file, increasing the 
productivity. 
 
All the above will be possible if all the 
river related information will be stored in a river 
GIS. This should be able to store the following 
data: 
  - river centre line- plan geometry, 
  - cross section line- plan geometry, 
  - for each cross section: 
  -  ID, 
    - position on river - chainage, 
    - banks position, 
    - centre line position, 
    - for each detail point: 
        - ID, 
      - 3D coordinates,   
      - position on cross section 
- offset, 
   -  cod, 
   -  field  notes. 
 
Processing the data stored in the above 
format should be done accordingly with the 
workflow presented on Fig.4. 
 
 
Fig. 4. Proposed  method of preparing 1D input data 
 
Using the above presented method will 
result in the following advantages: 
  - all river information are stored 
uniquely and in one place, therefore any 
changes made here will be reflected in all 
exports (graphical and all numerical files), 
  - the graphical export can be done in a 
more advanced stage of processing, reducing the 
manual editing and increasing the productivity, 
  - the manual processing involved in the 
preparation of numerical files is eliminated as 
the entirely process is automated, therefore the 
risk of human errors is dramatically decreased 
and the productivity is increased, 
  - this river GIS being an independent and 
open product will allow the additional export 
formats for future new modeling software, 
  -  because the input data is in ASCII the 
data from any topographical software can be 
used, increasing collaboration possibility.  
 
5.  Conclusions 
In conclusion, the advantages of this 
way of preparing data for 1D river modeling GEOGRAPHIA NAPOCENSIS  AN. VI, nr. 2/2012 
http://geographianapocensis.acad-cluj.ro 
Ion-Marian Moisoiu, Johan Neuner 
  144 
software can therefore be stated as following; 
  - human errors elimination, 
  - high consistency data across the all 
exported files, 
  - extending the collaboration possibility 
for big projects, 
  - allowing new types of exports, 
  - eliminating the costs for new software, 
  - reducing the production time, 
  - increasing the productivity. 
 
6.  Abbreviation 
GPS     - Global Positioning System; 
DTM  - Digital Terrain Model; 
ASCII -  American Standard Code 
for Information Interchange 
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